Nontranscribed spacers in Drosophila ribosomal DNA.
Ribosomal DNA nontranscribed spacers in Drosophila virilis DNA have been examined in some detail by restriction site analysis of cloned segments of rDNA, nucleic acid hybridizations involving unfractionated rDNA, and base composition estimates. The overall G + C content of the spacer is 27--28%; this compares with 39% for rDNA as a whole, 40% for main band DNA, and 26% for the D. virilis satellites. Much of the spacer is comprised of 0.25 kb repeats revealed by digestion with Msp I, Fnu DII or Rsd I, which terminate very near the beginning of the template for the ribosomal RNA precursor. The spacers are heterogeneous in length among rDNA repeats, and this is largely accounted for by variation among rDNA units in the number of 0.25 kb elements per spacer. Despite its high A + T content and the repetitive nature of much of the spacer, and the proximity of rDNA and heterochromatin in Drosophila, pyrimidine tract analysis gave no indication of relatedness between the spacer and satellite DNA sequences. Species of Drosophila closely related to D. virilis have rDNA spacers that are homologous with those in D. virilis to the extent that hybridization of a cloned spacer segment of D. virilis rDNA to various DNA is comparable with hybridization to homologous DNA, and distributions of restriction enzyme cleavage sites are very similar (but not identical) among spacers of the various species. There is spacer length heterogeneity in the rDNA of all species, and each species has a unique major rDNA spacer length. Judging from Southern blot hybridization, D. hydei rDNA spacers have 20--30% sequence homology with D. virilis rDNA spacers, and a repetitive component is similarly sensitive to Msp I and Fnu DII digestion. D. melanogaster rDNA spacers have little or no homology with counterparts in D. virilis rDNA, despite a similar content of 0.25 kb repetitive elements. In contrast, sequences in rDNA that encode 18S and 28S ribosomal RNA have been highly conserved during the divergence of Drosophila species; this is inferred from interspecific hybridizations involving ribosomal RNA and a comparison of distributions of restriction enzyme cleavage sites in rDNA.